Chlorination has been the major means of disinfecting drinking water in Taiwan. The use of chlorinated water has been hypothesized to lead to several adverse birth outcomes, incuding low birth weight and preterm delivery. We performed a study to exaine the relationship between the use of chlorinated water and adverse birth outcomes in Taiwan. The study areas induded 14 chlorinating municipalities (CHMs), which were defined as municipalities in which > 90% ofthe municpal population was served by chlorinated water, and 14 matched nonchlorinatn municipalities (NCHMs), defined as municipalities in which < 5% of the municipal population is served by chlorinated water. The CHMs and NCHMs were similar to one another in terms of level of urbanization and sociodemographic characteristics. The study population comprised 18,025 women residing in the 28 municipalities who had a first parity singleton birth between 1 January 1994 and 31 December 1996 and for which complete information on materal age, education, gestational age, birth weight, and sex of the baby were available. The results of our study suggest that there was no association between consumption of chlorinated drinking water and the risk of low birth weight.
The economy and effectiveness of chlorine in killing waterborne organisms has made water chlorination a tremendous public health success worldwide. However, chlorination of water can produce trace amounts of by-products such as trihalomethanes (THMs), which are carcinogenic organic halogenated contaminants of water chlorination (1) (2) (3) . A number of epidemiologic studies have focused on the possible associations between the consumption of chlorinated drinking water and cancer mortality or incidence (415). Most studies have shown positive associations between the use of chlorinated drinking water and colorectal and bladder cancer risk.
Recently, several epidemiologic studies have examined the associations between the consumption of chlorinated water and adverse pregnancy outcomes (16) (17) (18) (19) (20) (21) (22) (23) (24) . These studies found associations between chlorination and risk of spontaneous abortion, infants being small for gestational age, having low birth weight, or displaying specific birth defects. These studies considered a wide range of populations and regions but have been mainly carried out in the United States. The present study was carried out because few epidemiologic studies have been conducted outside the United States (21, 23 (25) . This urbanization index has been applied in our previous studies (26) (27) (28) (29) 
Discussion
The results of this study suggest that there is no association between the use of chlorinated drinking water and the risk of term low birth weight.
A few previous studies have looked at the relation between birth weight and preterm delivery and water chlorination (17, (19) (20) (21) (22) Articles * Water chlorination and birth weiqh gestational weeks and < 2,500 g) (19, 22) but not LBW (< 2,500 g) (17, 20, 21) . The absence of an association with term LBW in our study is not consistent with the association found in New Jersey (19) and Colorado (22) . Furthermore, our finding appears to be the first investigation to report a significant association between the use of chlorinated drinking water and preterm delivery. Because there is no evidence to date for an association between THMs and preterm delivery (17, (19) (20) (21) (22) , the possibility that this is a chance finding should be considered. The major difficulty in studying health effects associated with chlorination lies in assessing exposure (32) . In our study, we investigated the effects of drinking water chlorination on adverse birth outcomes using an extreme points contrast to maximize the inherent power of the design (33, 34) . We used this method in our previous studies (15, 28) . The percentage of the population served by chlorinated water in the CHMs and NCHMs was 96.1 and 1.5%, respectively. Also, the municipalities selected for this study were rural municipalities, and it is unlikely that the residents would be able to afford bottled water, thus reducing the likelihood that water came from a source other than the home. In line with this assumption, we expect that women living in the CHMs drink water from the public supply and that women living in NCHMs drink water from the private wells (nonchlorinated water).
THMs are common contaminants of chlorinated drinking water and are the most consistently measured contaminants in treated water. Previous studies attempted to quantify the concentration of THMs and assign exposure values to women (17, (19) (20) (21) (22) drinking water as a risk factor for LBW has not received public attention in Taiwan.
Recently, Gallagher et al. (22) reported an association between LBW, in particular term LBW (OR, 5.9; CI, 2.0-17.0) and exposure to THMs. The authors have taken an important step in reducing misclassification of exposure by using the hydraulic model to identify census blocks for which individual THM exposure levels were all well represented by one or more sampling point measurement. Their ability to reduce misclassification may account for the stronger effect estimate, despite the relatively low levels of THMs observed in their study.
A number of factors are known or suspected to affect birth weight, including maternal nutrition and prepregnancy weight and weight gain (35) , cigarette smoking (36) , and occupational exposures (37) (38) (39) (40) (41) . Unfortunately, there is no information available on these variables for individual study subjects and they could not be adjusted for directly in the analysis. However, none of these variables are likely to be associated with chlorination practice, and therefore the estimated effects of chlorination are likely to be free of confounding by these factors.
We used the extreme point contrast method to assess exposure. Nonetheless, the potential misclassification of exposure remains. Mobility between CHMs and NCHMs during pregnancy is likely to be a problem in this study. Two U.S. studies reported that approximately 25% (42) and 37% (43) of women changed residency during pregnancy. No data were available about women who moved between the CHMs and NCHMs during pregnancy. Because misclassification of exposure is likely to be nondifferential with respect to outcome and effect estimates are likely to be biased toward the null (34) , whatever the level of such misclassification, its effect would likely bias the effect estimates reported here toward the null.
In summary, the present study provides no evidence of an increased risk of term LBW related to the consumption of chlorinated water. More accurate means of exposure assessment, including quantifying individual exposure to THMs or other disinfection by-products from tap water at home, work, and elsewhere, and other water uses or use of more sophisticated modeling techniques, may help clarify the effect of water chlorination on reproduction (24) .
